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3 . Mtayy ADNA3&s«is»**ft7 ? ^ v HSo«ttj««tttc»wf ^ ^ 

^TDNAd51B^JTTAGGG(D^>^^$r^tf, h n ^ TDNA, fn^ XDNA, 

O^BSn-SAXBiaillttitefeff-e&oT, BtDNAdS^n^TDNA, tyFn>7 
DNA, *5J:t/yyADNA«r*HWJc^, BE^y ADNAds«IK»*31Mb7 

<3^ffi$^-5AXi«|iift*Sfefiflct?ai>oX, ^DNA^nyTDNA, irVhn^T 
DNA, *5j:t^yy^DNA^*K»^*. ADNAJ&S«IK»*?lMb:7 

j>mhy=7 7* v hr*& o , ft-t x h n y TDNA*s*r*^Si©ra«ccENP-Et ^ 

^i-SDNAE^lJS:^^. ^URfn^ TDNA^^IjTTAGGGCO^ ^A^^^tf 

, Ax«$L»4&Sfefett. 



6. »M^iT,fc«<ODNASrffiV>-Ci«fLS&W»J8&Sr h^V*^^ h-f5^nir;* 
(CiU^^^nSAXWftlftilfcafe&fr-Cfco-C, BDNA^St 1 o y x DNA. t^hn 
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7. m®i&titcn<DDKA$:mi<^xm$iW)yoMB&$: h7 ^71^ h-ra^n-tr* 

•*zf#S ^DNA^^i/^^ hTfel?, ^Hr^ hny TDNA^^^<D^tCCENP-E 
<b^-f 6DNA^J£r<a^ * LTgr n y TDNA^^JTTAGGGCO^ yr^SI§: 

8. *S|S!$tbfc^DNA^^^TBi?Ll*J^J^$r h^V*^^ 

yTDNA, i3<tt/yy ADNASr^gtfj^^ R^y ADNAj&SfBIKHWiB 

*t"f¥J ADNA^ 7 ^> > I? , Rir > h n y TDNA^^^P^t-CENP-E 

t^-T 5DNAH?lJ£:^. -t It^f o y TDNA^gB^JTTAGGGO^ yr«^ 
^tr, AXtffLIfrWfcfeflSo 

1 0. mMZhtz^— hDNA^*fL®}^J^^l- F7^7x^ K-T£:/n-tr^ 



d«fc t)^^n^AXtit?Ltb^^-efcoT, RDNA^irV h*y TDNA, ^ o 
yTDNA, ^O^y ABNA*:#KWfc**, £-"0. BE^y ADNA*S*JIS»*?B 

ih^yy^DNA^^^y ^hT*fo5, AX«fL»teifcfe#: 0 

y TDNA. *5j:t/yy ADNASr^KWt^*. R^y ADNAaSflJK#*iB 
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fc^i" SDNAE^IJS:^, Itgtf ci y T DNA ifi SE^llTTAGGG <D $ ^ J^Rfe* 
^ti\ AXUtfLlMfeSfefeffco 

13. lofiUKBflME-feV hnyTDNA, UrTfa'T n ^ TDNA. *3 itffiMB^V ADN 
AdssiJtoiotiilBSttTV^, »*B4~l 1 ©v^-ftu^oAXi«)Mft^Sfeft 

14. l©t^n*Mc|B*^AX«|i»^»feft:**tfJISa** 0 

15. «rlB-fe^bn^TDNA3ftSr/l'7T^7^ hDNA&^£f\ 1 ~ 1 1 <D 

1 6. — 1 l(Ot^rn*^ClB«c<OAXi«a»*ftfeft:^tfi«aib^» 

i 7. «rffiftfe#*sse>(-, ttftfeffdsieMiiWjHBjiaicWA^^fc^t^ 



f»5ft« 1-11 ov^*L*MC|E«oAXi«M!i^ifcfefle 0 

18. -^n^TDNA. -fe^hn^TDNA. i3iT/y -/ ADNASr^KttJ^'&tP**!* 

19. fn^/DNA, irVhnyTDNA. *5 it/^/ ADNASr*ftWJc:-g , tf»fi$ 

0 , itVF n y rDNAsftSW*^8*oratCCENP-Ei:^-*-5DNAE^JS:$* 
. ^U^fo^ TDNA^ga^jTTAGGGO^^-r AKtt&*tN flfJl^tLfcDNAo 
2 0. ^n^TDNA, tVhD^TDNA, *5 £W J ADNA^RWfC'&tfffiSl* 



2 1. ^u^TDNA* Ir^hnyTDNA, *5 £W J -M)lto$r*«ttfc^tf»KS 

>yhTfe?l, fttybn^ rDNA^^5>^ra(-CENP-E^^-rSDNA^J$r 
CODNAo 

2 2. ^o^TDNA, ty ho^ TDNA % *J itf^y JHDNASr*K6«Jlw^tf»»$ 



DNA 0 

2 3. T^yTDNA. ir>-ho^TDNA. *5 <fcU<y y ADNA&#KWte<&tf»S£ 

y V h-Cfc 0 . m^>-b n y TDNAAS^5>S«>|fflicCENP-Et ^-a-^-SDPttgB^JSr 
^LT^xn^TDNA^gajljTTAGGG^^V^A^m^^, ^fcDNA 

2 4. ^oyTDNA. Ir^hnyTDNA, *5 y ADNASr*K6<I^*tr»J4$ 

2 5. T^nyTDNA. ty ho^ TDNA S *5 Jlt/y y ADNASr^KWt^tfttK^ 

*wfc=»— hDNA-cfcoT, rr-e v ^yy ADNAds«dffi»*l?Sffc:7 7 ^y > h^J: 

^y X K^Cfe 1 ? , Rir^ h ny TDNAd5^5>^^t-CENP-Ei:^^-t-6DNAia^J 
Sr^^K ^U^fn^ TDNA^^JTTAGGGCD^ ^ AS***** r^T% I£D 
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2 7. ^n^TDNA, ir h n pt TDNA, *5 J i^DNA^-f Vlf h o Tja^-g- 



CO P£ (CCENP-E £ ^^-f 5 DNAgfi^J £^ , * It^fn ^ TDNAiSfi^JTTAGGGO^ 

2 9. ^n^TDNA, hu^TDNA. jo V ADNASr-f ^ tr h n "Cj^^ 
TTAGGG^^^AKffiSr^tf, ft^^^fc^cODNAo 

30. -rn^TDNA, -fe^hn^TDNA. *5 «fclW J ADNA£r-f >- fcT h n "CJ|fi3^ 

*#J:9a^$ttsi^^yADNA77^ ^K-efeo, ::-c, ^dna^dna^ 

3 1. ^npCTDNA, ir^hD^TDNA, ^it^y y ADNA£r-T ^ bT h n "C|§^^ 
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^^^iV-S-^yy/^DNA^^^^ V hrfct), ^"tV bny TDNA^ 
^5>^C0 P03 (-CENP-E t -5 DNABB^J * ttgfo^ TDNA^ffi^jTTAG 

ixfc^DNAo 

3 2. ^nptTDNA. irVhnyTDNA, *5 J;tW y ADNA^ > tT h n 

/ ADNAdS«K»*^t7 7 ^y > h *5 ct 0*«ttfc:!JSr Lfc 7 7 ^ ^ h ^ <b 

UA±(DDNA*£^ y/^R-Ca- h$*vCV^5, J^iK^ttfc^— hDNA<, 

3 3. ^nyTDNA. 1r :x h n y TDNA, :*o<fctfy 7 ADNA$r->T V If h n l?|a^^ 

*»»©M^CENP-Et#-&i-SDNAffi^J«r-&^ t U^tp^ TDNA^ia^jTTAG 
GG<D^>-^A^g$r^K ^DNA£S 1 OilU±CDDNA$£^ fT^- 

3 4 . M*^ 18-33 <OV^^^fc|B«ODNA4r^tf Jlft*4feo 

3 s. §9**1 8-3 3<D^nM^M<Dmm^i^tz.Dm^^m%W)mm^ 

3 6. «rlE-fe^ hoy TDNA, iiljfBx n y TDNA, :fc £ fitlfay y ADNA^SWC 

jS»$tLTl^V\ Sf*Bl 8-3 3^>lf^"fndMCSE«©»«^ix/t:DNAo 

3 7. 1 o^±<E>fflfEir >- h n y TDNA, fiftfE^ n y TDNA:fc3 <tU^fHy y ADNA 

o 

3 8. mflE-feV hoyrDNAiSr/^7r^7'f M>NA£r£tf\ 1^^1118 — 3 3 
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# 



39. «riBDNA#;*e>{c, m^h^m^m^mmmA^ tutm&ic* mm&m* 

18 — 3 awv^-fixM^Eit^flffllSixfeDNAo 

4 0. »3ft^l 8 — 3 3©^i*ftM£lE#<0DNA&^tf^*— 0 

4 1. W*«4 0©^^-Sr-&tfiWJBo 
4 2. M*^4 0<B^*-&*trt&J*«l*o 

4 3. ^m^V7 f ^ia^J^DNA$r^n-->>/-r5^&T$>oT. R*«fedSj^T 

<oxm : 

(b) ^DNA^& ^ - KMSt" £ ; 

(c) ^-<^ *-*rtt*JR*Mfc© 1 o-CiS^^-rsxm ; 

(d) (a) tlRl«tC|IS»Lfc»2 0DNA*ttS:. ^Bl«^yf 
AM8tt, »rR)«JS«fi^J«r^*i-5X5|S; 

(e) «EBa^JSri»li«±»l!a«2:JgKtelfei-5X® ; 

(f) *IB^JSr^i-SK**^n-^SrS^-t-5XS ;*3j:tf, 

( g ) it ( c ) - (f) zmmcomw^ x\zmrz>i£x*&*) T&-tx.m. 
4 4. ttnaDNA^r/v^T^x^-r hDNA-e$>6, »*B4 ske*©*^ 

4 5. MzZT/lsy 7 y-*r hDNAO«riBK^j35SlOOkbSrJliA*S*"C*> 6. ffsfc 
14 4{ClE«©^«feo 



4 6. Wiar/^r^^^ hDNA<oWiBE^U40kb*j@^5S^^*>S, IS* 
#4 5tC|B*©*8s 0 

4 4 \^m<D^m 0 

NA**fcSr^*, &MKm&<Dmw&fttt$)'cn$>z>&$ET'( y >y*^- 
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4 9. mmm^T/^yr^-'ry^ hDNA"Cfe£u fl*g4 8 (Cf2«CD^^— 0 

5 1. m^rt^yy^yy^ hDNA^iBga^J^140kb$rj@X-^^$-Cfc^, 
3S5 OlCiBifetfV^^-o 

5 2. MiaT^^T"^^7^ hDNA^t h7/l/77fr7^ hDNA*C&'5 N 

4 7|Ci5«O^^^- 0 

5 3. fft#JS4 7-5 2<0V^i*n^cSB«O^^^— "Ca3ei-«ir<E*$tU]t« 

5 5. ^IS^^^E.coli'CfoS, i»3ft* 5 4 lC|B*Ol&^*Blia. 

5 6. AlM^fe^^^t5^t?fc<3T, «*fe^B*«18-3 3 



5 7. AX«li»*afefett:Sr^»"f5^"Cfco"C. R^SS^S* 3 4 fcIE« 
n ^ TDNA X -fe^hn^TDNA, *S £W S ^DNASr-f ^ fcT h n -CI&^W5I 

s&&&u ^y^mk^mmmmmityy^^^h^xx/mumc 

n p< XDNA, ty hn^ TDNA, *5«fcU<yy ADNA^r-T V fcT h n Tifl^:bi*r£X 

mWrL-tcyy^s* > hfrbftZ>m£*>m9l£ti2>-V-7#S ADNAZ7 7 ^ h"C 
9 , V h n ^ TDNA^W^^<OP^^CENP-E^#^-reDNAlE^J^^^, 

60. »»$nfc»©DNAia*«iSrff»"fs*fe"C&o-c. 



fc^n^TDNA. ir^hn^TDNA. ft £TW ^ ^DNA£>f > tf h n TMfl^to-fr 



h-Cfe t> , h n ^ TDNA^^^^F^tCCENP-E^^-raDNAK^J^^ 

6 2. ««$nfc*«DI^**^«rS^»"Cfco"C. «**36S, DNA«»8»J 
fcttSl^fLfc^n^TDNA, ^Vhn^TDNA, *3j:TW 7 ADNAi V fcf h n 

6 3. »K$tLfc*«DNA|a^*fP«i-5*fe-C&or. BUMfe**, DNAfiffiffil 

6 4. ttS^iXfca— hDNAJ|a*^^»^5^F&l?*)oT, BW&J&S. lo£Jl 
i^DNAfe^^ W«^jttfflS$tbfc7 t n^ TDNA. -fer^hn^TDNA, :fc<kUfy 
/ ADNA££-f >tf Fntjfl^bf^lSmt, tt^/ADNA*S©| 

6 5. bDNAJia^^«:f^J«^6*ffiT&oT, »*«fcj&S, lo^ 

iODNAJB^^^HfcWa^Jxfc^ci^rDNA, ty Fp^ TDNA^ teXTff 
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6 6. MffE-fe^ hc> TDNA, Mf2^ n T DNA, *5j: U^IS^ J ADNA^SV^C 
5t»$tl-CV^/j:V\ »*^5 6-6 5<D^-rHfr\C%dm<Dj?m o 
6 7. 10^±60ftf|S-feV h Opt TDM, ttj|5x n ^ TDNA, *5 <fctMTfB^/ ^DN 
Ad$StMCjgjgr$ttrv^5. gfrft^S 6 — 6 5 ©^f tt*MC|B«<0^«feo 

6 8. ni?LibW^F^"CitfeT-^m$^-5^-t t feoT, K^fcasfft*® 1 - 

18-3 3<^i*ftd^lE«<DDNA&*#^ 

70. wiase^i&sasMiBiW^ 

^6 8{C|E«O^j£ 0 

7 1. ffllE»^3BS#M§B»&^ Mfjft 
^6 9 fCfSl&^fe, 
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& a ate^f-f&ac^ * * - *>g&8 ic ft rt ttr # ^ 0 



AX^feffctt. lf#Jl^ 19833MCS. cerevisiae (Murray b, Nature, 305:189 
-193(1983) T\ *3«fct*1989*£K:S. pombe (Hahnenbergerb, Proc. Natl. Acad. 
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Sci. USA 86:577-581(1989)) -OflM6£*tfc« U*»U #<cD3g*-^ i^tf)^ 
erevisiae&J;tfS. pombelC*5V*THt* »rfe#f±, -tfr-CTV 0.2— 2^^f-<— ^ 

SMI-, Stftfe#l««li»t y h o ^ 7 J: t) t>fi«6ds W 9fiv\ s. c 

erevisiaet?tt. -fe ^ h n > Tttl25bpia#l <fc 9 £5. S. pombe"T»tt % ir 

^ h n > T ttl4kbE?U tf>^2~3 a tr— . *5 «fc = T««fc J; o T# 

o 3€>fc* niliWite-feVba^r-CHL, S. pomberj!,ffl£ftT^SJ;3fc**=i 
T««*fc(4aa^S«©liEi6l4#a£U/j:v\ lot, BWfc-fc > h n p« r i: Wt* 



S#tt#4&LjMjT£#1^ (Bloom, Cell 73:621-624(1993)) 0 S. cerevisiaete 
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tt, #»6*<0*Vhn^T(C#*Lfc*y-^©«/h*iS^^5 (Bloom, C 
ell, 73:621-624(1993)) 0 l#©ir V h n ^ T tJttfc Lt, W^ftft-fe 

jE*fc«?LS*»fe{*tt* ^50-240 pt ^-<-^©1^>r X«ffl©58lR"t-Stt« 

W^ftWCiJJtS^o^rW:, SttiB^J (TTAGGG) n J:0fc«K ttt^M 

Vhn>«rfiE^ju^<^-T?H:We>^$ttTV^t\ T fr? r -Ft 7 4 hDNAtt 
, 15<ffeyhnyr*d-C*)»)#5 (Haafb, Cell 70:681-696(1992); Larin 
lb, Hum. Mol. Genet. 3:689-695(1994); Willard, Trends in Genet. 6:410-41 
5(1990)) 0 LA»U WbA<r;V7rtf7^ hDNA&^< **fe#8ittic8ej£>& 
S#ifefe#R*fr©3|P«dS#&-f 5 (Callenb, Am. J. Med. Henet. 43:709-71 
9(1992); Crollaib, J. Med. Genet. 29:699-703(1992) ;, Voullaireb, Am. J. 
Hum. Genet. 52:1153-1163(1993); Blennowb, Am. J. Hum. Genet. 54:877-853 
(1994); Ohashib, Am. J. Henet. 55:1202-1208(1994)) 0 t£oT, HBSj£-<?tt 
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(pare-down) T^a-^) . *>5V^fiflfef>Ht, ^HttDNASrS#«>!fefeflctC 

*ta»"C*>ofc 0 *»Wtc*5V^-ctt, ^Hffi)NAffi^JdSfc hjHM&fc^lAStK 

(1) ^^jm^X.^i--57 i n^TfgfRjtt^(Barnett, M.A. b, Nucle 
ic Acids Res. 21:27-36(1993); Farr, C. J. b, EMBO J. 14:5444-54(1995)) ( 
2) ffi^M^t2>7;V77t77^f«fP>TjfA/W(Brown, K 
. E. b, Hum. Mol. Genet. 3:1227-37(1994)) (3) — »JS#ftfe*^)^J*/filSil 
(Hadlaczky, G. , Mammalian Artificial Chromosomes, ^H^ff^S, 288, 625-*H 
1994) ) 0 

Barnettb (Nucleic Acids Res. 21:27-36(1993)), Farr b (EMBO J. 14:5444-5 
4(1995)), *5<fcOTrownb(Hum Mol. Genet. 3: 1227-37(1994)) ft. ^n^TDNA 

Hadlaczky (Mammalian Artificial Chromosomes, :^[Ii4#fr^5, 288, 625^(1994 

(c^ti^j^-ibj^^^tvis^-rs^o-cfeofco tot, r*Lb<£>^ 

ry7??i> hit} Tzfxi— ^d&^Tte, Haafb(Cell 70:681-696(1992)) 
:fc£OTraznovskyb(Proc. Natl. Acad. Sci. USA 88: 11042-11046(1991) ) ft. 
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iu^ifefe^^ 7 > h kjk < j^w $*x#s. 

Haaffettell 70:681-696(1992)) OSIR(Cj3V^X. t h7VU7r hDNA 

» w ^ y y>r 3 v tcg^i ^t, r 7 y # ^ k y if /na^jas f 7 ^7x 

Lit r 1 a g tcffl-T So 

Praznovskyb(Proc. Natl. Acad. Sci. USA 88: 11042-11046(1991)) 
Vho^Tfc hDNA77^^^h McGillkCHum. Mol. Genet. 1:749- 
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751 (1992) )^oJ:TJ t Cooperb (Hum. Mol. Genet. 1:753-754(1992)) (C <fc oT t h& 

Haaf 5> *5 J: OTraznovsky h^£Z> ffl (C tZ^Wi<DmM Sffiltt^ & 5 e % 

{m»j6*ftSte*r^Lfc. tot, PraznovskyP>^J;5**^#*©*3|/j:S 
^fe^SiiEttLdS, LarinMHum. Mol. Genet. 3:689-95(1994)) J: oT»$> 
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«■ WrK-^y (pared-down) j Jfefe«=tt^«>#<E-r5ifefeflc^t>ff«$ 
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Sunb(Nature Genetics 8:33-41 (1994)) te, fc h^lS"C|^M$tt$ J: 0 (di^lf 

i^fy-A^j t L-cfE*$ttrv^5 0 l^u mbna-i ( 

"CV^S. £P>fc, rSfefefrj lilMgftjfc-fe^ hn^TDNA^^a>TDNAt>^-fr 

tt^^i^ot, awaMifc o 50-100 = t°—(D%iwxhz>m*:vtz=*t o — 
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X&£# (YAC) d$J*5bLT«ffl$ttT#<eOi*A»«lDNAga^Jd^n— ^^^^ 

ixrv^^ 0 L/5i>U v^<o^(o^><y^mDNA^im^<D-<^^— ^TM??i£#3 

W^"C&5<t9"(?&5 (Schalkwykk, Curr. Opin. Biotechnol. 6(l):37-4 
3(1995)) ; Brutlag, D. £>, Cell. 10:509-519(1977)) 0 KDM, *&3®tf>y/ 

IlAI^fe^ (BAC) J&S«»$*LT, E. colllC^tt-SAt^DNA^^^^V 
h(D^a— ^^^^qJlg^/^o/c^'Connerb, Science 244 (4910) : 1307-12 (198 
9) ;Shizuya£>, Proc. Natl. Acad. Sci. USA 89(18): 8794-7(1992); Hosodab 
, Nucleic Acids Res. 18(13) : 3863-9 (1990)) 0 - CD^Ji^ft < t t>300 kb^"C 

Wi^DM? 7 ? * is h(D^;^##f $HTV^ Shizuyab, Proc. Nato. Acad. Sci 
. USA 89(18): 8794-7 (1992)) c £ BACX<^ ^— (C*SV>rflfatttS^lfet^o 
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*<<o«5Lib«jDNAe3?iJH:»«:AXSfcfe* (YAC) Jcisv^-CWittttcft^-cfcs 
&WNeilb, Nucleic Acids Res. 18(6) : 142 1-8 (1990)) 0 YAC^^ fe^f 6DNA 



TO^^^ (100 kbZMtt) «E^J©«3S»Sf«tttt, v^#S-a*««3e«: 
aSWlc»A£;h*5«je$;h,fc^^ 

flffl$tb<5S«^ttMflSW«^ ^SMJ&fcoT, *3S9i#e>tt. AXWPLS* 
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A, T^nTfTDNA, *5 «fcr«V ADNASr&tf. 1 OOllttttWcas^T* AX&fe 
»©HfcCENM£^L"CV*6. £ -fe v h n ^ TDNA*5J:t*GENP-E 

M^Wf-a/^T'y^f-vay (fish) *jj:(;Mf3feic<J;ot* 

(C«fe{l2$JxS (co-localize) ^ £ SrlcSfei- 6 0 

»i-5TTAGGG<35^^AKaSr-&tfa ^nptTDNAii, tt««Sfefeft:^BfM$n 

F7^7x^ V(7)ml(-, DNAfcfllKU io£il±<DDNA<aJB#J"eWSf$ii: 
*fcttlo^±©DNAtt^>-^^KI=.J:o-CtftBU»5 0 
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1 o£H±<0»K«SSttfcDNAW:SV^ca»$^5 0 



fc . A X«?L»4Mfefe«: £ ^ t?P&¥Ltb^#fBfl&:}o J: t^A Xi«ajfr*8f 

A$ttfc»^^AXi«¥L»^Stefe«:«r^*i-S. Lv*Sffitt«K*5^"t\ ¥ 
(K«U4$ttfcDNAJ4*jttt^-feVho^TDNA, T^n^TDNA, *5<t / ADNA£ 

: (1) ir^hn^TDNA. (2) n ^ T DNA. (3) y / ADNA^^a t? 0 ^CODNA 

#3891 fit* fc, AXftfe«cSrmb^5DNASrf^*i-S^«fe(c:iau, 
fi^f ^fcT h n-egjJia©DNAS:Jlsa^^SXSSr^'&-rSo 

r ticio-t, i«ai&^lia^^v>TAXjftfe*^itm$*S^«fe(cKi-6 0 
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*IBM<35#*UV^SI1IMB«^C*3V^T. AX«fL«*»ifef*:HC t hDNAg^iJi^ 

Hill **Wo^r«fe<z>«^;i2i"C&5o r 1 ~i6j «MM*SOTk:*>7* 
IS2fcjy|i&*jt% (501fcfttffe) *5iV*^-fX (kb) ottKo^^^^-efc 

So 

H!3 0 7/U77tT7^ hDNACOA^^-m^^^^'J^r^^-t-Sfc^cO 
pVJ104-Yal6SrBamHI*3J:tjeSfiI-eiE«*t{kU, ^LT/^7K7^^ 
K^flt&actfr (PFGE) CJ;o«lt I^WC P Bac-Yal6£rBamHI:JoJ:U t B 
glllTIt^^b, tLtT/U77tT7^ hSE^JSrPFGE^J:oT««Ufc„ A 
) »»$nfc»^JSry^-^ BamHI*5<fcOSBglII«>#*T"e— *tf»C>f V*^^— 
hU7t e BanHI^J:OTglIir±ffi«W/r>f y->^— ^tti"C*>S^>"C, (ffl-S 
aS*5<E>^£:l^£StO BamHI/BglH5iagS:^C5*fttt, »$rilt^ 0 « 
oT, II-m^fiBamHI&itfBgm 

. m-m. *fcttm-m5e»*«fi. -t^-en, BamHisfcttBgiiiatt&^fei- 
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tt&I^j£DT«fc£Jx#*. B) w<z>S^£PFGEU:.fcoT#tf Lfc 0 

#T-&^*Pd p p (NEBL Midrange II ) ; BamHl23«fc 

tfBglIKO#ftT-e4«FKl3SSISbfcYal6 (BamHI/Bglll 7 y ? * V h) , V 
3. BamHI/BglIIO^T*C12^^LfcYal6 (BamHI/Bglll 7 y ? * > h) 
; l/-y4, BamHI^i:U t BgnicOfr&T"C ; ey^^LfcYal6 (BamHI/Bgl 

11^7^^ >h) ; U->5, ^J[!g^^b-C12^F^^UfcVK75 (BssHII^^ 
^yh) ; BssHIKO#^ET-C12^^^bfcVK75 (BssHII 7 ^ ^ 

>-h) ; *y^jg3BUfcVK75 (BssHII^ =y ? } > h) . 

^I5o «*^^><^^^^y^>r"^">3> (FISH) lC±6^n-^22- 
7*Jj:U522-1363l5©^ifefefle<D»«fo #B J§3 £r IS & U K#7:*±fc:*5 

77tf7^f hDNAicw^y y>rxs*5 0 tr^wk^o-^sr % 

\sy Yr\fi?ls<D2m%m^X$£m\^tz.o A) ^ n — V22-7*^<0^^^^i 
CQDAPIlHto B) h!I^A'*a-^7-f/l'^- (triple cube filter) 5r/HV*T 
7/V7 7 tf7^ h/n-^TOUc^tiA) tl^C. C) ^n-V22- 
lS^^^^^^^DAPIpj^ D) MJ^a-^?^/^-*!!/^/^ 

|g]6 0 FISHt^<fc5^P — ^22-6ioJ:tK23-1^^0^^^c0^o ffiJ^^r 
IhMXU K^f7^±tc*TU, -tUTSI*^)IIS(c:|B*oj:5JCYT^7r 

tr7-f hDNA (^n— Z/22-6) £fcf* 17T/V^ r ^"T y -f hDNA (^n — V23 

-l) tc/N>r^y ^x$« 0 M-^wt^p— t^i/^kt^ 
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>-<D2JI£/B^-Ci#$lLfc 0 A) ^ n — ^-eS^^^^^KDDAPI®^, 
B) hy/^^-^^^-^V^T/^ytr?^ h:/n — 
LfcJ^fcfcA) £f^C 0 C) ^n — >-23-l&*^^M#^DAPI®& 0 D) 

fistic) fcl^C. #^^^^io^r, -&*Sfefi,#Sra5cHJ"C^i- 0 D) tejs 

817. FISHt^J:6^n — V22-U*5J:m7-156^^^^<D^ 0 Aug 



T-^7"7^ hDNA n — V22-11) 3= ItltnTfr? x ^ 94 hDNA o — V 

17-15) tc/M'T/y ^-YX$itfc 0 e^y^P-/^, x^U-^us/KTtr 

v f >^2^$r J ffiV^Tit<lUfCo A) ? n — >22-\\ &&<DtyMMWVo<DDM>IM&. 
o B) h y ^/l^a — T/^/V^ — ^V^T7^77tT7^ h^n — ;/£pJ$| 
^bUfcfiJl^ttA) tmC 0 C) ^D-^n-lSS^O^SI^^DAPIiij^ D 

0 8. ^Sfe-feftcSr^i-S^o — >tc#*-f5 h7^7x^ hSftfcTA' 
77t77-f hDNA(Dj;CD$J5£ 0 A) 5Sffe#JHK:lB«&<0 <fc 9 / ^DNA£[e] 

I&U ffiitl^ -^LT^^C^l&UfCo U-yi, HT1080; ^n — V 

22— 6;U—^3, ^ n — ^22 — 7 ; ^4. ^ u — ^22— 11 ; V 5 , ^ n 
-V22-13; Ur>6, ^ n — B) ^Y7^7 7 t77^ hDNAOgl 
I$H/:M#^ d — Vlco^T:^ o S: ^n-y23-l$rl77;!/77t77 
>T hDNA-C h^^^^ni^ H s ZtV4>X., ^Y7/^77t77^ hDNA^^f 

ofco A) — >-22-ll&^cDMPI-Sfc#,&#,# 0 B) StCENP-EgbflcOffigS: 



feLfco A) HT1080 B) ^d — V22-1U HT1080"e(i^ < ^ n — V22-UtC 



A^cojf Ate i o •C#A2C*»»Sr^ 

T*iJJB£n5 0 «ftfi£. J?fa&£Tm& (phasing) OffiWpT 
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1\ ^U«fc, S«*tt©att«fcfeV^r*S«DNA*s»fiU*V^t«:*!* 



rtT/vKT 3^ (build-up) J T/P- ^£rflJ/8U <fc9$a^ 
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Shizuya,H. 6, Proc. Natl. Acad. Sci. USA 89:8794-8797(1992), ^^jfcBS^ 

ST/i^xl^^ h\mo>&i&mm\£WSktfy\z9 u-~>y~tz> (12)3) o 



H*1li«{^*5V^T. DNAfit hDNA-C$>6o 

200—215 kb*-C0>8^If* f *ISW©^^ &&Xfm^K&i,^X&feX'h5> 
o io<z>2iiM«lc*5V^T* ^$dS87 kb-215 kbioSE^JdSffiMSttS. U 
v^lS««lc*5V^-C, S £t> 100 kb©«E^JdSfl|*$ix5. 

UV^lfi»Wc*5V^r, ^<*as*J>Jfe< tt>140 kb. #l:'>ft< tt>174 kbc^^ij 
*s«»$tt ; 174 kb<DS^Jt*»ii«JT/V7T^7>f h»^J<D*/h©4**n£>«* 

m<omt LTte : SalI*>J: OTChoI ; Munl*5 iUfccoRI ; Af 1111*5 J: tKNcoI/Styl ( 

£>9#5) ; Nheljoit/Xbalio^t^Styl/Avrll (7^y^7-) ^itJfSpel ( 
ffil^t) ; ClaI*5,fct*BstBI*3j:t*AccI (flEE^M^:) ; Mlul/Afllll ( 

T^y^yv— ) *sj:t/BssHii*3J:^Asci ; /jr€>W^Noti*3j;u«Eagidsaifcrf bix 

5 e BclIMu BainHIiSjzt^BglllOi^^taMW/^r-f Vv'/v- T*fc<5 0 
#C^"C, it^^tufcDNA^r, #Jxi;£, (1) BamHIioir/SfiK Tfcfcfi (2) Bgll 

^^U#5^lS^^^^V^5, m>ft$ixfcDNA«t>^^K©»«^IC. lO 
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^KfciMSS**. ffliEoWc^THu Bglll*3 £xfBaamtm&&9zm&4iC 

mm\zm&£tl&Z>o «;Ltf* ^n^nBamHI^«tOtBglII^, Smal*5 iOTcoRV 

-Cfe^o bt&*WfflMm<*>Wh Lttt, Sspl, Stul x Seal. Pm 

IK PvuIK Ecll36II, NaeK EheI N Hindi, Hpal s SnaBK Nrul, Fspl, Dral. 
MscI, Bstl07K Alul. 



Asp700/XmnI N Avilll, brPII, Bstll07, Eco47III, Dpnl, Haelll, Hindll, ami 
. MluMI. MvnI. Rsal. Swal, Bshl236I, Eco72I, Pall*5 £t*Srf Ifcmif ^5 

o 

ffi^X(Dffi&&)— fo&(Dtc frenzy KDNAO#WcJioT«lJ£L»So ^7 
D^^y^^^~-A?rffl^T, (pBAC108L-<^^— 5 #) 5= -F^n— =. 
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So 



ht^^^iaoT ; (2) ^V^ixtC^n — -V^Lfct hDNA^/tte 
ttte©i*?L»j%jSliISaUc h7^7x^ bt5r £lc<fcoT ; (3) TVu^tU- 

=7^7,-7 Ft^:itaoT, ^7^77tT7-f h«E?IJ£^/«fc h&fe 
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Tr(DDNAti, m^^tlfcDNA^^Jia^cO^@^^^cDm5A^^U-C?, 
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UfCo JsJtffiFli. 200kb£9 A^Mtittfjl^V'^ h t^T fry r -9-^74 hDNA£r 



^X^®!. musculustC^T. 7>f hDNAHCENP-B^y ^ 

V^^lcte, M. rausculuslCiol^T, -*41r— 7>f HSm¥^(±120bptCig#* 
i\ CENP-E^ ^ ^ ^ (DftM(DT ^7 T^^y-i hDNAt£*B^& j^tt^^^T 

fiiM. carolite. t^x 7-f hDMA^^-TS J: 5 "C&<5 (Kiplin 

gb, Mol. Cell. Biol. 15:5009-4020(1995)) 0 r coffin V^T, t&tEftTA'^ 

r^y^c h%tmm*. cENP-E^y^^^^r-r^79b P ^7>r hE^i-ofcsj; 

(79bpgB^J(^bT97%+B^-Cfc^>^, CENP-E^ y ^ X < 60bpgfi^lJ 
7^£;fc#frr5) o M. musculus^M. caroli t ^OF^O^(C*5V^T, mM&%:<D 

m&mxm-fflmfo^mnte$rM~rz>» r*u** ^^-^^-r b*3<kt*79b P 



I** g£^J5* aTTCGttggAaaCGGGa 3' (EJU#^-1) lCj:otjBS$*lfc, 



-35- 



o 

<t o sits <t 9 \^ fc<nm&&<Dnm^^x&mm^mrr z^ttmis 

17 h y jjEfflfla(CioV^r^g|-r5 t h^£#0^(Dieken, E. Nature Genet. 1 
2: 174-182(1996)) I*, b h -fe> h n ^ 7DNAas*fc#«&»W« AS 

$£oT, *|SW«>$e>*5*KS1IBaiI-*5l^-C, y/A (^n^T) DNAH. M.m 
usculusO-r^ t-tr7^ KDNA. Mus caroliC079bp1?-^^^ hDNA. ^fc(2f& 

^IC*5V^T, ^n^TDNA^lWV ADNA£. fiWRM&*3lW-fc>' hn> TDNA 
#3BSH<z> r <o^Mtci*5V ^T^Wfc Sfe£,#M*5tt S^yhu^ TBB^J^^r 



-36- 



^£te^*£+#-C£>Mjuxley, C. Gene Ther. 1 : 7-12 (1994)) 0 (TTA 

5>T?fc5 0 ^oT, ^^fn^TDNA^fv- TTAGGGCO^ V^AjM^USt^ 

^n^r. -^Vho^T^it^ffiK^^, Huxley, C. 6, Biotechnol. 12:5 
86-590 ( 1 994) tcfllft £ frX V ^ £ 0 

lOCD^Jfcf&^KSS^T, »®DNAfiS^DNA-e$?6o 
*§£*L5o h7^7x^->g V^t^KDNA^^^i^T, WW^LTgc 

01©SIJ£j»«^43V^T. ««t^ho^7 (rn^T) *3J:U*<7V EDNA'S: , h 

^ v^^^va vicM^i^±(ODNAWBay-c?BE3l8$*S 0 ro^iciov^, stf 



^-f^r (Kovaidb, Nucleic Acids Res., 23:39999-4000(199 

5) ; Widomjo X Baldwin, J. Mol. Biol. 144:431-453(1980); Widom*5 <fcO<Bald 
win, Biopolymers 22: 1595-1620(1983)) o ^ot, $b^5llliMt^, 
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«C5 0 31 2 DNAtcHS^i" 3- 1/7- if«rfi&Jt1-a;i£K:±o 
7x.#isa X^MtC-fe-^ h d^T (ro^T) DNAi3j:tJ^y ADNA&DNAJ&&* 

lot, *36WosijoSHfett«fc*5i^-c, SSItyhn^r (ru^r) DNA 

jo iU ! '7* J i\DNAf± h "7 7 x ^ % > 3 ^{Ciflt^DNA^^ ^^«t?n— h 

DNAJ»^V^^H^*fcDNA^i-S^nb©«fttt^J:oTI^5£b, -tUT 
$r7^/v^-lc:@^LbfcDNAt-^^^:-5^ *fctt-t<OiS?t>l^«lc. DNA^ 

"e»»«cYkbfc«l|g«r«-r5*7A^ h^^^^-) £*iJ/EbTm^#£ 0 
DNAtt^^^K^^^^^WSrfflv^T, DNAJB^teyjSrft^T-rS K^VS: 
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&£tlZ>£?\Z^ rtDDNAfiHg^tC-^Vho^TDNA (-rn^TDNA) *3jltfy 
/ ADNA£<&tf 0 

h-t-S^o-fe^lcioT^S^tt^AXSfefifflcliU *Mtt»*lc|B«Stu5 

J:5(^ dcDDNAJSHWftl-i^ hn^TDNA (7^^ TDNA) *3j: Uty y ADNASr 

■fe^lcJ:o-C^«$ttfcAXi«A»ftSfefeft:(cBiU *W«B»*lclB«$n -5 J; 

ptc coDNAramrwic-fe^hn^r (70^ tdna) &&xf#s ADNASrat* 

o 

(ru> TDNA) Sria^fcHarS :/n ir * l£ J; o Tf£$! £ tLfcmKDNAlc||-r § . 
j?t TDNA (70^ TDNA) t ¥ / ADNA^Ifi^^iir^^n ±x \z£ -oXftHZtl 

irVhn^TDNA (rn^TDNA) t V J MMk&}&fr%%rt:Z>'? x* -fc*, ioiuq) 



±aZE«>»J!!DNAtt. #iHB-tr V h * * T n ^ T) DNA*5 £lW / ^DNA J: 0 
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J&^©«A&*fifc+*JS#£*«&3. A X&£#(DJf^&c7>/c ^<Difc&f& 
Iff 

*3BWtt*fc, AXSftfeflc^^W"f6i«a»4fti»lliaic|ii-5, 
**Wr±*fc, ±»©»JtoNA«r$*i-5i«^ib%JNeiiaic:Hi-5, 

o * TDNASr^^ r (D± V h n ^ TDNAfi#*#8^WtO^-E£## 

Oirvfn^TDNA, *5J:tWtcSffittDNAtt, *3BWOAXi«?LS!itoSfe6#«>fc 

s 0 cenp-e t g&-r z> an (Dfcmmm i>m&&)\zmm'v$>z>o ^or, &wf® 
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>K *3*tf*JIS#*NotI^^ 

cDNotl^ibt- <fc o T£ Cfc :7 7 £^ ^ h ©fifflOSJJi'ODNA, £f £ L < fcU0kb~3 
nfc©*£HI©W^DNA&nMM"5o mtt. BamHI* Bgll, Sail, Xhol, Not I* Sf 

^A-v^A^U^ y #7x^Va DEAE-7 5 ^^ by ]) tKV — A. U-#— ^ 

3yi#5o ^«#ic^feioai§j3fc»Aft*srfflv^T, mm*. 
^or, wsdnai*. fftfLiti^j^^ >*y~? b-tz><D\zmm-?h*) , 



-41- 




»«DNASr»^i-rs. J; 5 <C^^ ^-fiSStWfti-efc D , P Bacl08U PI 
, PACYC184, pUC19, pBR322, YACio £Xf=* X S K**&tfJ& s * 

#36e&tt*fc. Ax*fcf±^*!fefi#*^fl-"r5«fl 4 »»»jia{cBii-5. *» 

*t5AS. #*LV^ffi(B«ttt h-C&3 0 tot, 

m$l±<DDMmm£*)teZ>o tot, ;i©DNA&AXftftto-$**3;i£K:J: 
^7*^Va vfcfcfci^jSSftfcAXifefettW:, rne>(0DNAE3flJ£»fr U * 

%rm&<Dtc#>\z\^ jBBis^o^AfeitfAxjtefeftE^^rtartc, g^oDNAga^ij 
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S^Sfctt. !)yS*WAh7^7x^i/ 3 ^ DEAE — r** h7^t, 

tc5pJffl-C#-& : PJfi l 4fi»E*fe**t, *LTJE<»tft£;h/C^£o vKo^M\ 
Tramscription and Translation, A Practical Approach, Hames, B. D. &; Higgi 
ns, S.J.H, IRL Press, 0cford(1984) (r fttt-fcft&OlM"*- 
. ^Mt^Ct^tttii^^) K»!fti**lT:i8*K Molecular Cloning 
, 3S2j|£, Maniatis£>, Cold Spring Harbor Laboratory Press, Cold Spring Ha 
rbor, NY(1989) (ZtlttZtlb<Dm&~t'Z%k7F<Dtiilt>\Z^ b b 

T>Jtr«J*5J:W&o*»&, ^l-rsiS^o/ctf)^ ;MMBS*fc##fcbT«ffl 
i-s. 

«a»^DFWS«<0— jRWJ13a^fB«t-Sai|6W*#Ratt^ Maniatis, T. <b, Mol 
ecular Cloning: A Laboratory Manual, f££2K&. Cold Spring Harbor Laborator 
y, Cold Spring Harbor, NY(1989) "Cfo^o 
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effott-&«ffi"CS>5, 3fefc#o««&Sc!*-rs 0 «»#»:fcj:t«r##«<0ffl 
hP^ TDNAio J;W:EPN-E3ftSFISH*5j:^ffi^*fc *oTI^H#K:JMEfl:$;h,5 r. 

mm rae^jffi«ij (4, dna. rna, ^w^nj-fctt^^K&^-r. 

SWrSfrLfcDNA. Fo-C^fiRSiX-fcDNASr'StP. DNAfct. (0Ox.fc£, 

SrtWfcLfclfrg*©* 5 fc) EI— ite£#, £fcte (#Jx.tf, ^/ ^Pl^lbS: b 7 
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*<, WiajC^{tS««DNAd>e>Oifefe^rt*'^t6ti--5 0 tot, r^DNAtt 
lot, -fe^ FD^TDNAic^JD^r, #18gJllc**ft3AlSfefe*H:, 

«rSlJlclB^$i^^:*^filBflt^i3V^T. >f J ADNA(4Notl»JK?H^^ft*"r5 0 
Lr»«DNAd»€>©lfefe#:^j«S:priii:"t"5DNAW[, ADNASrNotlofBfflfc 

«!6*Jlt4*urv^HIJCDNAO^#$**^$*Sci:«r#^.Ti^ 0 fot, 
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o 

fc!9»5 0 rgg^pTfgj DNAtt, BU©DNAE?U (AS 

r»»S*J tfi, ^na«:*sj:»J/h$v^ (^y-r-) S»IM!fc*» 

~©S«U 2 (#]*:#, t MfefeflcilcfcV^T) ^5>30 (t hYSfefeff) StS^l 
(S^B^* h3K-fy>«7— tf» ^*7t-^K (scaffold) ^V^Jf, tVh 

n * T*§^t£* f<*m* teXXf^ n y TJB-Stt* y/^ tov^ni: 
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^DNASrtcSkf £ 0 CCDj;5JfcDNAH\ m&frbm&Ztl* ^DNAjfefefffilciJ'd* 



J fi, ^(D^DNA^^^^S^t-^iC^^nfc^llDNA, VtTK 

aib^ $ ttfcDNAga^J-e # e e 

fiE#lJ&S* (174kbSE^J-C) 1fi:«^fc!9 0.6%**eD|ft»x.«ft, (130kb"e 

fflfg. ^Ttte TAXj S!*«jJcft^-rs 0 £f C fS TAX 
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7^7x^ h^ix/cDNAj: 9#£cD-r\ ^fcfiAIiv^nSo Allfc 



ASJxfcSMtt. »A$Hfcffi^J, &3«3fcft««* £fcl*=tr-&K*5^T. 

I) K£=i — Hi"** * t-of^ KBa^J^f^lbRrt6tc5SiB$tt5»&, DN 

«*ojEa^ttKtt^«jKt?»k-r5ds, -tfttcwt, :/n^e— tata# 



-48- 



BAC^* — S:/liV*T, E.colitC&tf ^TVl^r^^ hDNASr^ n — if 

TV^5 (WayeioJltKWillard, Mol. Cell. Biol. 6(9) : 3156-3165 (1986) „ thg 
17Stefe#:<03tiBW3fe»l»cSaf±. S$3&S2.7kbt?*>D. EcoRI«(fcfc:8*«bfcl60> 

7A7 7 hDNA<OES"J$nS*3g*tt. Si»cK««r* t htf / ADNA£r 

#J Rgg^EcoRI -C^^b-f 6CilCj;ot^7^^ K ^ n — ^ >- ^ ^ * — pACYC18 
4 (New England Biolabs) (C^ n— ^>-^Ufc 0 ^ n — n V^^ttfcHScStt© 

sK!)*^— tfiSKJS (PCR) SrfflV^T. ffiM^^JRS^Stt (BamHI*5 JltfBglll 

VB100-5' . . . gggcgggagatctcagaaaattctttgggatgattgagttg (5}^[|#-§-2) , 

VB101-5* . . . gggcgggatcccttctgtcttctttttataggaagttattt (IE^iJfH§-3) T 

if^^^^h^BamHmHHbU #ADNA&4VM»«U * bT^&BamHI 
*3 <fc tKHpal T^L b y /Wfif S b ^ * — DNAlCigJBi- S * £ tC <fc o T , $ 
^c^J^^^^rBAC^^ ^ — pBAC108L (Bruce Birren, California Institute of 
Technology, Pasadena, CAfrb <D$$yQ) t^^n— n>^Ufc e #bt^fc^^^ 
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^ K£pBA017al£ bfCo 

V mk<D<£f$L #4 ^ — &ffi^-f 5 /c ^ , pBAC-17al(DT V 
SiJ*iC (1) BamHI+Sfil^fcte (2) Bglll+Sf il^V^H^-C^ 



Life, ^f/^mn.^m^ BzlU/Sfilffi4k%0&&<D2.7kbT;l'7T-V-7 L 7'< bs<>> 
W*) Ujb*:pBAC-17al BamHI/SfiI:7 7 ^ ^ h (Cg^ L7c 0 Bgl 

JCj:oTJBlK«DH10B|C^K«E»L-fc. Iffi^ioT^n-^SrML, Si 
C-17a2t*^Lfc (SI) • r^>^ h^f^- £r*e>3KU 4, 8. 16. 32, 4 

.coliT^n— -V^^n, ii5il$ix5DNA©r<0^7^<0*^:fiSr^"r. 
SS*fi. =>*5K*fflV\ E.coliT^J40kb^:^?ibgfC^n— ^v^UTV^5(Wil 
lard£>, Prog. Clin. Biol. Res. 318:9-18(1989)) 0 ftfeOO ^fgg£(D=i tT 

m^m^l^^ =. :x^bfc(Waye:fc<fclWillard, Nucleic Acids Res. 15(18): 
7549-69(1987) ) e ^^ft^^^nTV^S^tCjo^t, E. colil^tt 

£ftfc 0 *H8#Jl^ P BAC-17a640>i«fi©RgK:. ^7^5K»S<oaW^ 
■C^$ntV^5©-e, P BAC-17a64COii^^. ^m^^IbSr^OT LT, SH&A* 
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mmw2 

E. col i *5 It £ n — ~ V ^ £ tltc&m&DM<D ^£*£<D Tyt^f 



^tTyt^^ pBAC108LlC^ n-^v^ixTV^ 3o(OM5W7 
tT7-f h^JlMX^^TfrofCo rtt5>©«jB«J % pBAC-17a32, pBAC-17 
a48, *5j;l*pHAC-17a64tt, #/r , T^r^T^^ hDNA087kb. 130kb*5j: 
W74kbSr$#*t-$. E.coli&DHlOB (GIBCO BRL) — <D^ffi&& (^W^ h n stf 

Sc3£ttr y -t >r «r * fc «> &mm%o<D ?v±v — v^zt^ <de. 

coli$B0&£r. 12. 5/i g/ml^ o 7 A 7 x ^ n ^ tt SLBT' ^ MCHMftJffH 

bfCo #&ilfc3 0=- 08i^V\ 12. 5 m g/ml ^P7A7x^=i -yl/^rt f 
5mlOLB(diafti-5*-Cfi>«f(cJi5i[$*fc (^20^) D 3fcl^"C. — 
^J&»e>tf> 3/7*5 KDNASrf&SU BamHI"C^{L ✓^l'* 7 ^ -/^ K^WSSfc 

®i^j:or^u^ 0 v^fn^^^7^5 KSr^fl-ra^o— >ra. m—'m 
lt:n^BSitfc, v^<oi^^7^S KSr^-f-a^n — y^H, 10 
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LBIC 1/100^ iC^JRU fi&fil-t-S*t?it5fi$*fc (^301±ft) . i£— 

12. 5 m g/ml ^7A7x^n -^Sr^f 3LB:/ U- h 



L7c 0 &^"C\ cr £ x 12. 5 m g/ml ^ D^A^ai^n— yW$r^^ 

"TS 1.5ml LB^T^^-TS^-Cltm^^fc. DNA&SMJlU ^UT^JRS 

m<t (BamHI) *3 J:U«PFGE(C «toT»«f bfc. ^tt^flft -fe^^ ^ KSr^T 

MBB*««:M-*i-Sfc«>fc:* ?fffi«^ o-^©4>*Sr50ittft«(c*^bfc 8 1 

uttft^^sffieufc^n— ^o^tt, i d»e>5oifi:ft«^ifBae^o— 

X = l- (1-Y) 1/50 
[ X mfrtt ^ ft: 9 <^^ga©*f - 5 * n — >©4>*-C $> o T , Y Ht501fi:ft;<Z> it JK« O 

*ftSLfc Q 5Ol&ft©*WB<0flK pBAC-17o32^n — ^(O0%dS§J3^3^HBJCl|a^ 
*x.e>ftfco 8.5% (n=59) i3«fc{/25% (n=84) © U"</U 

-CpBAC-17a48*3 < tUJpBAC-17a64tCOV^-C^mbft:o ~ frte, pBAC-17 a 48^0 
l^TO. 18%, pBAC-l7a64i^o^^T0.57%<D1a:f^^;^fct)(7)m^x.li^t-1 : S^Lfc 
o ^oT, r^Hfexl^tt, H5d^ffiV^r/^d-f KDNA 40kb) 

O^&lCiSV^TBAC^* — £JB^T, E.colii;i*5^T^^;LiiM£*L#£r t 
£r^-f\ 174kb*5J:tfl30kb<ofiJiJfi, IMrft^fc 0 0. 57%*s <fctK). 18%<7>^ 
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ScSttiromoiaBidSflifir^nfc. «na«fc3e©a»^*ftics<5t, bac-<^ 

-(^ttS^ST/v^rl^^ hDNAOi/hi^-rXffiJSLo^SIt*) <501ifc 

ft^fc50%O^^n — ^f4fff*E$^5fcjKS-t-J5) tt, 200*5 <fct*215kbC^-C 

et Graph£rffl^T*#fcJ;oTfc£LTfco 7*— ^fc^ y b U * UTWJIBO^ 

>T Kffi^©*/J^ai>i)-e*>5. Ctf>tlflBa>$>, 200— 215kb*^Ji3J:r/j|«W*DB 
iOBtc:^t£if^£/8^£$§£\ 50%£igx.5X7*5; Ka*501H:ft«K:££Ta> 

77^ hDNA(3: % K&fflVvf. E. coli-C^ ci— =. ^if£thX^Z> (Haaf P>, 

Cell 70(4):681-96(1992)) o Z.flh<DM&\(D\kWtffyA^\t^'{ X (40kb£l^3£^ 

ofc e hDNAfi^fc, YAC£r/fl^"C^n — — >^£*i"C^5 <Nei 

lb, Nucleic Acids Res. 18(6) : 1421-8(1990)) o rtl?>CO^F^(c^oV^T, T/U 
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. YACttil[««DNA^"C*>»), tot, IMfifcTA'* y «iH»8£^^ 



^BAC£3i#>, ^:UTjWt»!!£iJ»SrfP5^fc3fc<, E. coliftfe#DNA!6>5>»3HU 

«*^W5£tt. 7^77^7^ KDNAasHMEWfcfc Ftyhp>70fl/i 

230kb*>e>»^^f^<— ^O^-fX-CjBft-rStoakeyfeitnyler, Genomics 7(3): 
325-30(1990)) ; (Wevrick&iU^illard, Proc. Natl. Acad- Sci. USA86(23):9 
394-8(1989)) 0 LfrVK&b, MciE<Dffi$Zn. U0kbi>(D'h£\,^T /U? r 7 

(Browne, Human Molecular Genetics 3 (8) : 1227-1237 (1994)) 0 ^^^ffi 
WclBft-rST/^Tl^x^^ hBE^Itt, «IB»t htyhn^7^77t 

silted 3 

YM^77t77^ h^*— 
t hHteY^^^GM07033S^CDDNA$rffl^S^^^, WfBttHlfiW 1 t 

(cov^TOSiBW>&fl5ftTyW7d-^ KRWi, S$* s 5.7kb-CS>9 , «Sft-<5Eco 

&^W#E.coli^n— P ACYC184 (New England Biolabs) 
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S^Jtt*#fi«:Ssss«"C*> 9 ^ *i7ifefe{*:or/i'7*>r kdnaco ioco 

tf>^V HM£ £ r ^7 * KDNAO YMMt© l o<oi£& 4: SrSSSfc: Ufc 

Lfc (Sambrook, J. bH r fMolecular CloningJ , Cold Spring Harbor Laborator 
y Press(1989)) 0 Y»feflc*3 iO«17ftfe^5)©7;V7 r VT?* hMlk&GL 
<D# n— ^^^Wttt3fe|cBa«$HTt^S (Wolfe, J. b, J. Mol. Biol. 182:477- 
485(1985); Van Bokkelen, G. B. 'Method for Stably Cloning Urge Repeat 
ing Units of DNAK SfcillWFttlJE (1995) ;Waye &; Willard, Mol. Cell. Biol 
. 6: 3156-65 (1986) ) 0 ft fflmm<D fcm&4t+ is? \z£v 
XV ±ZKTjU7 r D-y L 7-( MW^y^^ KpBAC108L-CffjH$tt 

£ UT*W«eS*(caffl$*v5Van Bokkelen, G. B. fc, fMethod for Stably Clo 
ning Urge Repeating Units of DNAJ , 1995^6^ 7 0 fcrJM(^7fcg#f)Ftij^B08 
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/487, 989-^-) 0 

pBAC108Lte, ^5tetCf2^^n"Cl/^ (Shizuya, H. £>, Proc. Natl. Acad. Sci 
, USA 89:8794-7(1992)) 0 pVJ105H, sK V ]) — ty<D$ bftZ>mmU{<L, ft 



^OttCCMVgp^jt^T-^D^— ^-£SV40#y T^/Wfc^^vWSeed, B. , 
Nature 329:840-2(1987); Seed &; Aruffo, Proc. Natl. Acad. Sci. USA 84:336 
5-9(1987)), 0-geo;3— - Zf>])— *f 4 is if? A (MacCregor, G.R. 6, Develo 
pment 121:1487-96(1995)), *5 JltWWSlE^fiCJhiB^II (Heard, J.lik, Mol. Cell 
. Biol. 7:2425-34(1987); McGeady, M.L. 6, DNA 5:289-98(1986); Salier &; K 
urachi, Biotechniques 7:30-1 (1989)) k fab ft 5 0 -g eo^§i, ^-fSpBA 
C108LOeficK#"C$>S. pBACYal6 (92kb(D Y r 7 >f h) II. pBAC108L 
ftl-— y K— n— ^^$nfcl6ffl©l^— «7)il^t^P)^5o pBAC 
17a32 (&l\h<D\lT )\s~7 r 7 4 Y) tt. ^ s> K— "T-f yU-CpBAC108Lf^(C 9 n 
— =>^$ttfc32fl<Of^— ©S52feStaA»fc*S 0 pVJ105-Yal6^r, pBAC108L^ib 
cD/Vi^xl^^-f h^J$rpVJ105tc^n— ^i^-f-sr. tfcj; 0«sjRLfc o Ba 
mHIfeiTJ^Sfil-COiiCattflSlCjR^, 0 -geo^^ftteT^:? x 7^ 
^fllnft^p. pVJ105-17a32£r, pBAC17a32d*feODr^7 X hfi^J&pVJ 

^^faJSTVi^Tl^^ Mt^JtciRjA»5. ^Tcd^^^^ KSrTyu*y*j|? 

(Sambrook, J. €>H, fMolecular CloningJ , Cold Spring Harbor Laboratory P 
ress(1989)) M J: o TfifSi U -fc<D8K 7# n — *^«fSL,fc. 
#fiWkl- <fc -5 > 100kbT/U^ r ^ ^ -f ME#l<OfNS! 

YT;V77ff7>C bSE^JSrfPfa-rSfcJe>(c, pVJ105 Yal6£rBamHI:l8J:t*Sfi 
K^^-^K^m^ltj (PFGE) KJ:oT^**!U;fco 
pBACYal6^BamHI^«J:UfBaglII-e^{t:U, ^IlECOPFGEt- J: *) 92kb<£>T/v:7 r ^ 

hDNASrBBSLfco /OK^Mi, 7;#n — 10mM Tris (pH7. 5) 

, lOOmM NaCl. lOmM MgCl 2 + #CV^C. 5 5>WiSM¥Ufc. & 
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V*"C* 2 0<D77^> h£r5 : 1 (pBACY a 16T/^7 r ^ 7^ h 7 7 if * > 
h : P VJ105-Yal6^7^^ V H 0*yuJtT*£-:fcHt:fc. ATP ( 1 ndlftft) *5j:tfT 
4U#— t? (S^tfC) &»bnU ^ITR^^ BamHI *5 <fc t^gl 1 1 (4 



afc^&37^1l$P^ V*^--<— h Lfc, &^T\ HT1080JMS— O h 7 >^ 7 
vic^fc^oT, 1 NMBfek±fc:fii^fc. I77^7rf-f7-f bDNA 

J105-Yal6*5it/pBAC17a32(Cft^l"C, -^rit^fx, pVJ105-17 a 21*5 £t%iBAC17 

M^ftfc h£V ADNAG>SMH 

b U ^i/V/EDTA-C^U— M^&^B&t. * LT 100ml PBS-ClSfe^Ufc 
o W^SDNASr, (&y/Wkffl«r^n-^^7^^-C«ftfc(Sainbrook ( J. 
, ^Molecular CloningJ , Cold Spring Harbor Laboratory Press (1989) ) c $J 1 
Ug<DM YtfJ ADNA^rNotl-e^ibUfc, IIWbgL Notl£r, afc4fe£70 < Cfc:5#ra 

fo^ TDNAOfQSS 

t h^o^TDNA^r, y^-f-v— 42a (5'GGGTTAGGGTTAGGGTT 
AGGGTTAGGGTT AGGGTTAGGG3' :ffi£(|#fM) *5iO t 42b (5 
'CCCTAACCCTAACCCTAACCCTAACCCTAACCCTA 
ACCC3' :Ba^J#*5) (Ijdo, J.W. 5>, Nucleic Acids Res. 19:4780(1991) 
) Srffiv^SPCRjcj;?)^Sii:fc 0 #PCR^£li, ixpcR3B9f»t(Gibco BRI)*K 
, 250ng<D42a3oJ;l/42b, 5 ^ftWTaqzK U > 7 — J fef, 250 dNTP„ 3. 3mM MgCl 2 
&-&*Ufc 0 PCRSJSSr, gJlT^iaft^o^-f — /U : 203&ra(O95t:. 20=f$>^<D40 
2»rfl<©72t;S:ffiV\ Perkin Elmer 960017— - =?vH?->f^7 — "C35-9->f 2 }V 
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m?LZ>7- n tTDNA&m&Xstc* Z&MA&tfsl'frbV) 9 & U (Promega 



f7^7x^i/ 3 ^K^teS^ pVJ105 Yal6*3<tOtpVJ105 17 a 32^BamHIio 
<fcl*SfiI"C?IHfcL ;pBac Ya 16*3<fctf p Bac Ya 32£BamHI*3cfc OTglll-CifHbLfc 
o tfCV^ PFGEICioTDNA^ffiiL, lOmM Tris (pH7. 5) , lOOmM NaCHC^L 
Tffiftl, -tU-C^n^TDNA*3j:tf/*fcttNotlWfc:Ot 7 ADNASr^ib 

7>*7ai^$<'3 Vtt* pVJ105 Yal6 (0. 5—1 Mg) * pVJ105 17 a 32 (0.5—1/z 
g) , £fc(2 P VJ105 VK75 (0.5—1 Mg) Lfc. h^V*^*^ 

v'aVte^fc, «»$tufcYal6SE?ll (0.5—ljig) . 17a32fiE^iJ (0.5— l/*g) 
^n^TDNA (75— 250ng) . t h<7*/ADNA (1— 3/ig) *5«fcU*/*fcttVK757^ 
(0.5— 2*ig) ar&=fi"Ufc 0 lmlcDMlfiL^a-MEM^^(Media Tech)^^ 

^-<— h U7t 0 DNA: D#7x^^yiS^*^ Mit*#(Gibco BRL) ^JB^lC^ 
oT, 2X10 6 (DHT1080#fflflSl£§5;!?DLtf: o 16^fF^ <£>37t:-C<0>f V**^—^ a V<0 
DNA: yaK7a:^^^^S:ll?)tfiU * tt ^^^r^tr^p U^c 0 

&9fflU 300/ig/ml G418$rM^by L c^^:iti&^^ ; #i-6l00inm^U— ME* L 
7t 0 IWi7 0{:, 300j*l/ml G418^^ t V 

HT1080*IB!aSr, 15% ^ v'JI&jElMt (Hy clone) , <<=-isl) Fl/^h^ is 



-58- 




^it^y^^^-rV^^M^UfcaMEM^ifeCGibco/BRU Bethesda, MD) ^"C 



^M#:$r^tt5m^, 10%^ V7;vxyx-C6 ^A^u— h^-C^ 
«««Ufco h^v-^m^ h LT^fc<^HTl080JMa*r % EISIfc¥«#*U ft 

aOWU ^UT^Bfla$r2ml PBS"Cftj£Lfco PBS3rK*1^fc«* lml<0@^* 
% (PBS*, 2%*;uAT;>ft h\ 0.2%^/^^^^ t K) $r^!>^/utc:^ 
SOU ^LT:/W-h£^mT4#P^V*^-hbfc 0 @3£*»Srl»#, 
fl&£2ml PBS-CiEibtC^UfCo Mc'&\^ PBSfom&&%, lml<Ojftfe*fiK (PBS 
*, 5mM7^ y '>7>i* y £ A, SmM^^n^T y !^A, 5mM MgCl 2 , 

*3J:U<1 Mg/M 1 X-Gal) Sr#^*yWc*6Squ * LT^w h £120^37^ 

&lHfcflSiSfi(Oncor, Gai thersburg, MD) 

HT1080*100niin*a«fe^«^U— h-T?«5il$^ FISHOfc 4^£*Lfc 
#&(Verma, R &; Babu, A. , Human Chromosomes, Principles and Techniques, 
I2E McGraw-Hill, Inc. (1995))«£v\ ^7^f KllC@3lUfc. ^/Sffeft 

m^JT/^^r^^^-f r-T'n — ^£r, fi&3i£6- (Oncor, Gaithesburg, MD) CO^ 

-&*/8ftfe#£^*-r S ^ * — vtciott^^ Y7;v7 r ^T^-i bDNAft^ 

^/ADNA£r. ^*$ttfc#& (Sambrook, J. big, Molecular Cloning, Cold 
Spring Harbor Laboratory Press, Cold Spring Harnor, NY(1989) ) HT 
I080lffljfa*o£tf? d— ^22-6, 22-7, 22-1 K 22-13, *> «tt^23-ld»P>SI«>fc. #C 
l^-C, #^ V*»fjOj|&10/*g DNA£r, EcoRI (50*ffi) *5j:OTstI (50JWS0 
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/i^7>LTm^tf*:i&£:fTV\ Nytran^fC^U ^ bT25%*/W*T ^ K/10%5 5 

h7>/0.5% SDS/0.5M NaCl/200/zg/ml1^^DNA*-C\ Bfe 
, lkb Y7^77f f7^f h^n-^:^^!)^X$tfc 0 EcoRIjo <tt/Ps 
tlfi^^, rtlttY7/V7 7fT7>r Mitels- iHl^bT, 4kb*5<fctfl.7 
kbtfVO K£r-£x.fc 0 Ud»U/j:*sp>. o'^Y7/W7 7"^T7 y f b^J$r4C5fc 

^iJiDEcoRI^iOTstliD^btCt 5.7kb/<>- KJ&M^bfl*. ^^#Jbfi, 
l^BtY7;W77t77^ h^0aUmbcD;^£^fc5;L ££&oT^5<£>-C, ^ 
3£^#<bte. 4.0kb/^K (rtHttfflE^J) Kl*H~<55. 7kb/^ V K (-frfiRS^I) Oit 

hDNAcofi£$]£L#S 0 1.7kb>*vm%J*rS#*#fcv\, **Ui 
^u — >22-6, 22-7. jSit^-HKlOlvCH;, *HJ&yf;fc 9 <D&f&T/U7 y 



5.7kbA>K0>»K 

x Imbx 2 

4kbA> K<Z)3ftS 



5.7kbA>K©3fcK 



x lmb 

4kb/S>K<DM 

^t-CENP^^^5tfi^^^nfc^&(Sullivan &; Schwartz, Hum. Mol. Genet. 
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4:2189-2197(1995)) (C^oXtTofco HT1080*fiBJ&£rtel£80%^ > 



7;^l/x-£-?*m.ig^l<'—h$'X~mM& J &it 0 #^T% ^/Mr^ K£40ng/m 

fflU #btt^|&^^$:ik^tf^^rff^:b, Jouan CT422^L^CT1 
000rpint?lsI(E$-frfco -b^teT, &ffl&6i (25mM KCK 0.27%^oi^g^h 
y^^) £r*$>o< >9 £gs;&tH-£^ ttCioT. «IHfia*0.6X10 5 ilWJia/ml-e5K»$ 

«o *»j&*rffl&fc-ci2#iKk {g^^^v*^- h ufc 0 aci^-c* 500 

IL 1 £i®J§&^^(cytofunnel)t;:?^U Shandon Cytospli Sjt'MSI'K 1900 r p 
miCTlO^^EHl^^^fCo #Cl^"e. ^ 7-f K£rl0mM h U ^ p H7. 7. 120mM KC1 
, 20mM NaCU 0. 1% h U V VX - 100+-O125>KK V* :x^<— h b Ac e 

(50 m U lmMMJai*/ — /V7 5 >\ 25mM NaCK 0. 2mM EDTA, 0.5%Mi 
hVX-100, 0. 1%BSA* 1/1000) =? ^ U 7 7 y 9 Wtfl s< 

— ^9^^m^CO±\^m^ s tl 0 37t-t*<D30#|HJfl>>f V^rzx--<— v- 3 XD^ 
— #7^£^U KB (lOmMh ]) ^pH7. 7, 150mM NaCU 0. 1%BSA) &<£^f-fZ>C 
oplini^ — ^r*7>f K£3X2#?fe#Ltf: 0 FITC-^^L^i^^rlg^^D L (K 
B*l/100£>50/z 1) v ^7^5 L y^^^-^7^$rlfflJ^±(-©V^fc <> 37t;tC 
Z>3Qftf$<D'{ y^a^- v-a V<£>^ K^rKB^^Ti-^Coplinv^Y — 

3X25>^L^c 0 H^-r^t?H-, K&rDAPI 10//l(T^>f ^ ^ ^ K 

^2/xg/ml) "CaiftfeLfc. ^^m^^T^ll^^^^^COncor, Gaithersbur 
g> MD)£JB^TilH&£li3dlb;rc<> 

^n— — V^tcMt, ^^^20<7>100miD^l/— M^fcfcU 300 u g/mlG418£) 

#&T"Cii^£ J fr7t e 80% ^/woi ^^ic&^-c. ^^p-yicoiio^y 
JSf*B*ra&i@<0Oi$j&£: LTflK. ftfe^^u- h ^1/I6$rl00mm^ h (c5>»t 
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&FISH£Dfc£>tCl|X^U h^^^^ai^ h LfcT/W^rf-X7-r b (17a&fcf3: 

Ya) co#^tco#^bfco 3^Lfc*«HBifisfi#lco# % YWrtT7 

o 

n^rWJtcDfWW&ISSU Alt hftfeft:^IBIS«rB35ih"t--S^ill»»<Dlot4D 

«£I£j&SBfl3&£;h/C^5 (Van Bokkelen, G. B. P>,^MfMethod for Stably Clon 
ing Urge Repeating Units or DNAK 1995^6^ 7 S aK©^S^WttJBHIB08/4 
87,989-^-) 0 l^fcMMirfcfclHu ^tt^n-=^^«|B&«ottffitt, 

Okb-Cfcofc(Larin, Z. b, Hum. Mol. Genet. 3: 689-95 (1994) ) 0 175kbJ:0A# 
t>7/U77ff7^ hDNA^^M-f-^tCti, H3AtC^^rS]tt^^ h7T^- 

t*OY7;U7rtf7^ h^jO^^r^lglCi-^ (03 B, ^2-4) e # 
J®£U-(\ VK75 (75kb Bss HH^^^h) £BssHII(Dffl£T*3 <fcU^#&T 
"CiliteUfc (IS3B, U—V5-7) 0 BssHII^ffi*, Sg&bfc^tC, BssHIIgJS 
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6? tS&ttttfco ^ot, HT1080»JteSrx T/vyr^y^ hDNA. ^ n ^ TD 
NA. *5£U<fc h7*y ADNA©«* ©la-e^T Yy h bfCo F7^7 

Nucleic Acids Res. 21:27-36(1993); Brown, K. E. Hum. Mol. Genet. 3:122 
7-37(1994); Farr, C.J. EMBO J. 14: 5444-54 (1995) ) 0 r^lc. ^n^TDNA 
f4, Ttvyr^Ty-i hDNAt^rtHttftfem-W^^Jw^Oji*^ iiU^* 

>>*y = # bZtiltT fr? TV-ryot him&&m+&&&9k&.fc&WL#£ti1t 
(^2, h^>-^^^^->3 V22^J:U^23^J;U I (l|5-7) 0 ^^Itth^y 
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is*y^?*/* ^(C5fc£o-C, 7^7 7^7^ hDNA£\ BamHIjoi O^BgllKD 
otiiM:<ofc h y y i^DNA^ h 7 7 x ^ 3 y tdt^^Co Ztlb<D2<XD& 

o 

A©*&|C1 ^Jfefe**5 £ r/»17Stefeff<O^^FISHlC ± o TtftttJ^TfiB 17 a 
S/^^Sr*Ufco S^V^i^, ^tfftfifttt h 7 V^7x^ >22*5 J: 

0«233K*fc*3i^r^fiRbfco wixtt. YSfc-&flc*5J:tJ«*i7Sfcfe#d»e>©r/V7r 

f7^ hDNA3&^^fefle<©S3?fc^ TA- 
77t77>Th FISHf ^/Wi^jSSfefett© 15 tA/tf^tc Wc^ffl <, 

*fij6SfefefrSr-&*r-r 5«Bna^*3v^T, (^^7x^^ 3 y-etwts^ 

a1^^7-r KDNAi: ITP- Sfefi#:|C 7^77tf7>f hDNAte^f&ffe 

n — >a7-i5fc*3^-<\ YiT^r^-y-y^ hDNAt*&jSJfeft#* ^i7&-fe#, 
feJ:t/CWftfe*^SSaifP"CttW4tLfc (|g|7A:i3j:T*B) 0 PHSfetE^;: £ fctt, 

*a^Atte>ttfc h7^7x^ htsntcDM&mmisti. ^m^tim^tct^^o 



-64- 



-&*Sfefe(*:*5J:t^Y : 14!fefeft:effi*S*lC«*$nfc 0gj7CioJ;tfD 
) 0 ^^7-f-/i/Ky^«ftflc«ilcj;oT, #!B9J#e>f4, Y : 14ftffiA$rtB 
ttYT^rf-r^^ hDNA^^-ra^. ^dcYT^^r^T 1 ^^ hDNA^r^W 

^lfefe#S:^*ri-SSHHfi^#«Ei- 6 r ^ 7 h DNAOgteif£)350kb~ 
2nib<D$6H-c&6 (@8) „ rtm. ^^W^SteT^rl^^ hS#iJ<D 

UJta^ ticto-c, «7^77f77^f hDmizM-r^f^r^yr^-T 

=7 4 bDNA<^tfc^£^L#5 0 ^@tt7/U77tr7^f hffi^JJ»$*simb-<?fe 
£G9-C(Larint>, Hum. Mol. Genet. 3:689-95(1994)), ^OYSM^a^S 

(^d — ^22-6. 22-7. *5<t0f22-ll(CO^2*5j;U J ^ n — >22-13iCOtD 
fcJ:t^^StefefrO=tr-»ttftltLrv^50"C «2) , ^7^77tf7^ 

HDNAO^n^— ^-eofi (EI7B) SriUBfc S r £ ^r* £ £ 0 
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(l)-«W«f« : 

(i)lWHA : 

(A) M> ^^i7l/>, ^ If-. 

(B) A— U>h>, v J 3> S^x-f. 

(0 ^ 7— H, /\>T--r >h> 17. 

<ii>SBim<Z>*3* : ^flM9?L»«|Jfte#*«k^«Si©&«>©2Fffi 
{iii>BE?iJ&: 5 
(iv)g£§£H/T : 

bf— . x;k x;k ->— . 

(B)Slti) : 1100 X;x — 3 — ? T^—n— , X3*. ^Ua-., 

— h600 
(0 ?U : "7 5> > h > 

(D) iW : ^4—. ->-. 

(E) S : y^'J/'i^fcB 

(F) ®{H#*§- : 20005-3934 

(A) mfom :-7U~j\L— 

(B) D>tfa. — ^— : IBM PC 
(0 OS : PC-DOS/MS-DOS 

(D)V7h'?i7:/'5f>h^> ^->A'— 1.0, 

/t— >*3> ^->M— 1.30 (EPO) 

(vi)9Hx"©ai»r— * : 

(BiaBB : 1996^6^ 7 H 

(vi OftfSx— ^ : 

(A) ffiMM : US 08/487,989 £=fc?* US 08/643, 554 

(B) ttiSiB : 1995^6^70 *cktf 1996¥5£6B 

(viiimSA/*»Bf1*# : 

(A) K^:5~>x;i/ x-r. z/ynv 

(B) 1S#^ : 33, 851 

(0 : 1522. 0001PC02 
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(i) K?iJ«4#fe : 
(A)fiS : 1 7&»*f 

mm : kss 

(D) h^D^- : ]q^« 
(ii)iB5!]©aS : cDNA 
(xi)@H?'J : BE^JMl : 

ATTCGTTGGA. AACGGGA 
17 

<i)gE?iJ<£>1#fe : 

(A>fi£ : 4 liSM 

(D)h^av-: Mff^i 
(ii)IE?'J<£>g?gi ; cDNA 
(xi)S2JiJ : S2JiJ#^-2 : 

GGGCGGGAGA TCTCAGAAAA TTCTTTGGGA TGATTGAGTT G 
41 

(2)g2?iJ#-S§3 0tit$S : 

(A) fi$ : 4 11M 

(B) 3y : fegg 

(D) h^n^- : MM 
(iOSB^'Jcoffig : cDNA 
(xl)BHRJ : BB9H##3 : 

GGGCGGGATC CCTTCTGTCT TCTTTTTATA GGAAGTTATT T 
41 

<2)E*!j»-^4 0fll« : 

00*3 : 3 9^S*f 

(b)m : mm 

(D) h*ns?- : 

(ii) ^iJcD®^ : cDNA 
(xi)E?'J : SB^]#^4 : 
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GGGTTAGGGT TAGGGTTAGG GTTAGGGTTA GGGTTAGGG 
33 

(2) e*hh§- 5 (Dmn : 

(A)g^ : 3 9mmn 
mm : wm. 
(Oi©t : mmm 

(D) h!i?Py- : MM 
(ii)@E^Jcaa» : cDNA 
(xi)iH^"J : lE^J#^-5 : 

CCCTAACCCT AACCCTAACC CTAACCCTAA CCCTAACCC 
39 



-76- 



II] 



— =-171 bp 7>V7f1 K =£/?- 
,12 3 4 5 6 10 11 12 13 14 15.16 



WJ ) 




BAC K 7 ? - /^<o 
0amH! 0 9 /|| „ 



2.7kba 



^1 + 2.7kba )— I 




FIG.1 



-77- 



[132] 




0 25 50 75 100 125 150 175 200 225 250 275 300 

$M r<f* (kb) 

FIG.2 



-78- 




FIG.3A 
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FIG.5A 



FIG.5B 




FIG.5C FIG.5D 
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FIG.6A 



FIG.6B 




FIG.6C FIG.6D 



-83- 
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FIG.7B 
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FIG.9A 



FIG.9B 
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